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ANTIBIOTICS IN POULTRY NUTRITION 
A Review of Recent Research Work 
By I. C. MILLER, B.Sc. (Agric.) 
«.m%um*m»-»-i-i-»-i-r — m • i _ * » » » » « ^ » ^ ^ » ^ ^ ^ ^ . ^ ^ ^ mm* * » ^ ^ ^ ^ » » » » ^ » » ^ • 
OVER the past few years considerable publicity has been given to the use of "growth-promoting" substances in the rations of livestock. As yet, comparatively little 
is known concerning the manner in which these substances benefit the birds or 
animals, but in this article I have endeavoured to indicate the results of research 
work which had been carried out and the lines on which current research is now 
operating. 
Most farmers are already aware tha t 
proteins play a very important part in 
livestock rations. These proteins are not 
all constructed on the same pat tern taut 
are built up from several substances known 
as amino acids. Just as the pat tern and 
nature of say a brick wall can be varied by 
using different types.of bricks in its con-
struction, so can the protein be varied ac-
cording to the number and types of the 
amino acid "bricks" from which it is com-
posed. 
I t has been recognised for a long time 
tha t proteins of animal origin such as 
those found in milk or meat are better for 
promoting growth t h a n the vegetable pro-
teins such as those found in fodder plants. 
I t was thought t ha t this was due to the 
fact t ha t animal proteins possibly con-
tained more and possibly better-balanced 
selections of the amino acids required for 
animal growth than did the vegetable 
proteins. As a result of the number of in-
vestigations which were carried out by re-
search workers it soon became evident 
however t ha t some other factor present 
in the animal protein played an import-
an t par t in the growth stimulation of pigs 
and poultry. For want of a better name 
this was called the Animal Protein Factor 
or A.P.F. 
A NEW VITAMIN 
In 1948, a new vitamin isolated from 
liver extract was found to possess growth-
promoting properties when added to vege-
table diets. This vitamin, known as the 
anti-pernicious-anaemia, or B12, vita-
min was established as the important part 
of the Animal Protein Factor. 
I t then became necessary to discover 
other sources from which this vitamin 
could be obtained and it was found to 
exist in the crude residues from the in-
dustrial preparation of "antibiotics"— 
especially aureomycin and streptomycin. 
I t is well known tha t some moulds se-
crete substances which have the ability to 
suppress the growth of certain types of 
bacteria and these substances are known 
as "antibiotics". Penicillin was the first 
of these substances to capture the popu-
lar imagination and its discovery was fol-
lowed by many others, the range of which 
is still being extended. When these in-
dustrial residues were used as growth-pro-
moting agents in poultry rations, a some-
what surprising result was obtained. I t 
was found tha t these crude residues gave 
a greater growth-promoting effect than 
equivalent quantities of pure vitamin B12 
and it was shown in 1950 t h a t this greater 
response was due to the traces of aureo-
mycin remaining in the residues. 
VARIED RESULTS 
Since then a considerable amount of 
work has been carried out on the use of 
antibiotics in rations containing varying 
proportions of vegetable and animal pro-
teins. The most noticeable fact arising 
from all this work is the very great degree 
of variability in the results obtained. 
I t is obvious from the experiments car-
ried out in many countries tha t the use of 
antibiotics will not reduce increases in the 
growth rates in poultry in every case. 
Various theories have been put forward to 
explain this and it may be of interest to 
examine some of them. 
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Firstly it was believed that the anti-
biotics stimulated growth by changing the 
bacteria in the chicks' intestines from "un-
desirable" to "desirable" types. These de-
sirable types produced unknown factors 
which are responsible for the growth ef-
fect. Howevere, results from studies to 
determine changes in the bacterial popu-
lation of the gut are very varied—some re-
cord considerable changes; others none at 
all. 
THE INFECTION THEORY 
As you know, antibiotics are used prim-
arily to combat diseases and the obvious 
suggestion has been made that the growth 
promoting properties may be due to the 
suppression of harmful bacteria, especially 
if housing and sanitation are poor. This 
then gave rise to the "Infection" theory 
which assumed that the antibiotic in 
feeding stuffs controlled a disease which, 
though not present in a form severe enough 
to produce any well-marked symptoms 
would nevertheless depress the growth 
rate. Many workers have found that birds 
kept in new premises do not respond to 
antibiotics but similar birds housed in old 
"germ-laden" sheds do respond quite 
markedly. 
"Beginners' Luck" is a common saying 
in the poultry industry and this could re-
sult from the cleanliness to be expected in 
new yards and pens. The infection theory 
is supported by some very interesting work 
carried out using "germ-free" chicks. It 
was found that the growth of ordinary 
chicks was raised from 4-10 per cent, by 
antibiotics but the "germ-free" birds on a 
similar diet did not respond to the anti-
biotic. However they did grow as well as 
the treated ordinary birds and this fact 
indicated that the function of the anti-
biotic was to destroy the bacteria which 
depressed the growth rate, rather than to 
supply additional nutrients. This theory 
seems quite a logical one but it is by no 
means universally accepted. 
An interesting difference was noted be-
tween the "germ-free" and ordinary chicks 
and that was a difference in the thickness 
of the lining of the gut. The "germ-free" 
chicks had a thinner lining which the 
workers theorised enabled more efficient 
utilisation of the feed and therefore a 
faster growth rate. 
Some workers obtained a growth re-
sponse by injecting antibiotics instead of 
providing them in the feed. They con-
cluded that the growth-stimulating activ-
ity of antibiotics could be due to a direct 
action within the chick rather than to an 
indirect action on the bacteria in the gut. 
It has since been shown, however, that 
antibiotics injected into the bloodstream 
can pass into the gut cavity and so affect 
the bacteria. 
It has also been reported that the water 
consumption of treated animals is very 
much greater than that of the controls 
but there is no consistent evidence on this 
point. Certainly in the experiment con-
ducted here there was no apparent dif-
ferences between the groups. 
Another unproven theory is that ani-
mals receiving antibiotics show an in-
creased appetite, but this effect on the ap-
petite could be secondary, that is, it could 
result from general well-being rather than 
be a primary cause. 
LOCAL EXPERIMENTS 
At the Animal Health and Nutrition 
Laboratories, two trials have been con-
ducted to determine the possible effect 
of feeding a penicillin supplement in a 
practical ration. 
In the first trial, 70 turkey poults of 
mixed sex were used and the antibiotic 
tablets (penicillin) were dissolved in the 
drinking water. No significant difference 
was obtained between the treated and un-
treated birds, although turkeys are reputed 
to be very responsive to antibiotics. 
The second trial employed 8 groups, 
each of 15 cockerel chicks. Four groups re-
ceived procaine penicillin in the feed and 
other four groups were used as controls. 
At 16 weeks of age the penicillin groups 
were significantly heavier than the con-
trol groups, the difference being noticeable 
from the first week onwards. By the 22nd 
week, however, there was no difference at 
all. This follows the general pattern of 
several investigations—a marked response 
in the early stages but by the time matur-
ity is reached there is little or no difference 
between the birds. 
The pens used for this experiment, al-
though cleaned with hot caustic solution 
prior to the beginning of the trial, had 
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been used to house poultry for some time 
previously. The fact tha t there was no 
difference in mortality in the groups, how-
ever, suggests tha t the results obtained 
were not due to suppression of any obvious 
disease. 
I t is always necessary when reporting 
or reading the results of any experiment to 
remember tha t those results were ob-
tained under certain conditions of feeding 
and environment and tha t they will not 
necessarily be repeated in any other cases. 
SUMMARY 
From a consideration of all available ex-
periments, however, we can summarise 
some facts which have been fairly con-
sistently true. 
1. Young growing birds show the great-
est response to antibiotics and, therefore, 
the use of antibiotics in the rations of 
mature fowls is unwarranted. Obviously, 
in order to gain the greatest financial 
benefit it is necessary to market the birds 
before the effect of the supplement has 
been reduced, i.e., before approximately 19 
weeks of age in the case of cockerels. 
2. The use of antibiotics has no influ-
ence on the age a t which pullets com-
mence laying or on the subsequent egg 
production. 
3. Antibiotics, even under conditions 
most favourable to their beneficial effect, 
cease to stimulate growth from approxi-
mately the 12th week and can therefore be 
withdrawn from the ration after this 
period. 
4. There is no conclusive evidence to 
show tha t the feeding of antibiotics re -
duces the protein requirements of poultry. 
5. No response has been obtained in 
the growth rate of ducks but positive re -
sults have sometimes been obtained with 
geese. Very little work on these species 
has been carried out so far. 
I t must be kept in mind tha t ant i -
biotics in animal nutri t ion should not be 
considered as "wonder drugs". They will 
not replace good feeding and careful sani-
tation and also their effect is far from con-
sistent. 
Although under some conditions the use 
of antibiotics will have advantages, there 
could be a very real danger in their un-
restricted use. 
It is common knowledge tha t the con-
tinued use of antibiotics in the control of 
disease has led to the development of re-
sistant strains of bacteria in the same way 
as insects have developed resistance to 
various insecticides. I t is possible tha t the 
continuous feeding of antibiotics will re-
sult in a gradual lessening of the response 
due to resistant strains tending to become 
dominant. I t therefore seems desirable to 
restrict the use of antibiotics to the con-
trol of bacterial disease by massive dosage 
rather than run the risk of developing re-
sistant noxious strains by the consistent 
feeding of small amounts in an at tempt to 
promote growth. . 
The evidence available indicates tha t 
good feeding and cleanliness, over a period, 
will provide results equally as good as 
those obtained by supplementing the ra-
tion with antibiotics. 
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